MAR-30-2005 08:48AM FROM-LAW DEPARTMENT 4585-338-8706 T-911 P. 011/037 F-077 



® 



J 



Eurofi&fsehes Patentantt 
European Patent Office 
Office agrop^en des bravete 



■ilUlliilli 

0 PubRcation mmiber: 0 686 459 A2 



EUROPEAN PATENT APPUCATION 



® Application numton 95303990^ 
<§) Date of filing: 09.06M 



€) int CiA B23Q 3/08, G01M 11/D2 



(g) Priority: 10.06,94 US 258266 


® AppRcant JOHNSON ft JOHNSON VISION 


@ Date of pubiication of application: 


PRODUCTS, INC 


4SD0 Salisbury Roadf 


13,1^95 Bulletin 95/SO 


Suite 300 


® Designated Contracting States: 


Jacksonville, 


norfda 32216 (US) 


AT BE CH DE DK FR GB IE rr U NL SE 




<g> lnver)tor Keene. Darren s. 




11260 Soutfiington Place 




Jacksonville, 




Florida 32257 (US) 




0 Representative; Mercer, Christopher Paul 




Carpmaela ft Ransford 




44i Bloomsbury Square 




London WOlA 2flA (OB) 



@ A method of posHioning ophthalmic lenses 



® A method ot positioning an ophthalmic lens rn a 
holder (14) forming a concave rece$$ (12), including 
the Steps of conducting a fluid solution containing a 
surfactant Into the recess, placing the ophthalmic 
lens (16) in the recess, and positioning the holder so 
that gravity forces the lens into a predetBmiined 
position in the recess. The carrier and the lens may 
then be transported to a lens Inspaction position, 



where the lens may be inspected to determine if it is 
acceptable for consumer use. The surfactant re- 
duces the friction and the hydrophobk: attraction 
between the lens and the surface of the holder 
forming the recess, helping to insure that the lens Is 
pulled Into the desired, predetermined position In the 
recess. 
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BACKGROUWP OF THE IJWgwnoM 

This invention generally relates to methods of 
handling ophthalmic lenses, and more specirically 
lo methods for positioning or centering ophlhalmtc 9 
lenses, such as oontacl lenses, in a canior or 
holddr. 

Contact lenses are, typically, made with a high 
degree of precision and accuracy. Nevertheless, on 
rare occasion, a particular Jons may contain some 10 
irregularity; and, for ttiis reason, contact lenses are 
inspected before sale to the consumer to bo cer- 
tain that the tenses are acceptable for consumer 

USd. 

Contact lenses may be inspected by placing 75 
the lenses on trarteparent carriers or holdare and 
transporting the canrfers or holders to a lens in- . 
spection station. At that station, light is transmttted 
through the lenses and focused on a screen to 
produce images of the lenses thereon. The tens 90 
images are then observed or analyzed, either by a 
person or by automated imaga processing equrp- 
ment, to determine if the lenses are acceptable. 

When automated equipment is used to analyze 
the Image of a lens, rt is important that the lens be 2s 
positionad relatively precisely in a preset location 
at the lens inspection station. TTiis, in turn, re- 
quires, first, that the Jens carrier be positioned in a 
given location at the lens inspection station, and 
second, that the lens be precisely positioried in a so 
particular location in the carrier. This latter objec- 
tive is generally achieved by provitfng tha carrier 
with a concave recess or bowi and placing the lens 
in that recess so that gravity tends to force the lens 
downward in the recess, into a predetenmined. nor- as 
nnaay cornered pasition therein, T^icaHy. the re- 
cess contains a small quantity of a fluid solution, 
siM^ as deionized water, to help keep the lens 
moist, and this solution also helps ftie lens slide 
down the racess. 49 

When deiorti:ted water is used in the carrier 
recesses, friction or hydrophobic attractjon between 
ttie contact lens and the surfaces of the carrier that 
form the recesses may occasionally prevent the 
tenses from moving or sliding ccmpietely into the 45 
desired, predetermined positions. For example, in 
one Known process, contact lenses are formed 
from a liquid hydrogai monomer, which is polymer- 
ized m the presence of an inert diluem such as 
bone acid ester, as described in U.S. Patent No. so 
4,495.313. The inert cfiluent fills up the spaces in 
the hydrogel lens during polymerization, and the 
diluent is subsequently exchanged for deionised 
water during a hydration process. 

After this hydration process is compteted, small 95 
amounts of the acid groups may remain on the 
lens surface. When the lens is placed inside thie 
racess of the lens canrior. these acid groups may 



cause tho Pens to stick to the surface of the bawl of 
the carrier. Without freedom of movement, the lens 
might not move comptetely into the desired pre- 
determined position. When this happens and the 
lens is subsequently inspected using automated 
image processing equipment, the lens may be re- 
jected for being outside the field of view» or may 
otherwise be erroneously identified as inegular or 
imperfect. 

SUMMARY OF fWE IMVENTTON 

An object of this invention Is to improve meth- 
ods for handling ophthalmic lenses. 

Another object of the present invention is to 
help position ophthalmic fenses in predetermined 
locations in lens carriers. 

A further object of this Jnvenb'on is to improve 
methods for inspecting ophthalmic lenses. 

Still another object of this invention is to help 
center contact lenses in lef>& carriers. 

Another object of the present invention is to 
use surfactants as centering agents for the inspec- 
tion of optical lenses. 

These arvJ other objectives are attained wrth a 
method of positioning an ophthalmic lens In a hold- 
er fomiing a concave recess. The method includes 
the step of conducting a fluid solution containing a 
surfactant into the recess, placing the ophthalmic 
lens In the recess, and positionrng the holder so 
that gravity forces the lens into a predetermined 
position In the recess. The carrier and the lens may 
then be transported to a lens inspection position, 
where the lens may be inspected to detennine if it 
is acceptable fbr consunner use. 

In this method, the surfactant reduces the fric- 
tion and retards the hydrophotwc attraction between 
the lens and the surface of the holder forrning tiie 
recess, helping to insure that the lens is pulled into 
the desired, predetermined position. Tween BO has 
been found to be a suitable surfactant, and accept- 
able results heve been achieved with surfactant 
levels as low as twenty^ve parte per million. 

Further benefits and advantages of the inven- 
tion wilt became apparent from a consideration of 
the following detailed description given with refer- 
ence to the accompanying drawings, which specify 
and show prefen^d embodiments of the invention. 

BRIEF DESCfllPTIOII OF THE DRAWINQS 

Figure 1 iHustraies steps In a method embody 
ing tiie present invention. 

Rgure 2 shows a lens canler In a lens inspec- 
tion station. 

Figure 3 is an isometric view of the lens car- 
rier. 

Figure 4 is a side view Of the lens carrier. 
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DETAILED DESCRIPTION OF THE PREFE RRED 
EMBODIMENTS ^ ^ 

In accordance witti the presem invention, and 
with refefencQ \o Figure 1, a Solution 10 containing s 
a surfactant Is conducted into a bowl or rocm IE 
formed In a tens carrier 14, an ophthalmic lens 16 
is also placed In that recess, and the carrier is held 
or posltfoned such that gravity foices the len$ into 
a predetermined position in the recess. The surfac- w 
tant reduco$ the friction between lens 16 and the 
surfaces 20 of carrier 14 that form bOwl 12. helping 
to insure that the lens move into the desired, 
predetermined position. The eurfactarrt is particu- 
larly useful if any rrilnuts quantities of any acid is 
groups are on the lens 16. In such a case, the 
surfactant also reduces the hydrophobic attraction 
of the lens 16 and the surface 20, allowing the lens 
to sfide or move more freeiy over that surface. 

Any suitabte surfactant may be used in the so 
practice of the present invention. For example, the 
surfactant may be polyoKyethylene 20 sorfaitan 
monooleate, more commonly known as Polysor- 
bate 80p or tween 80 or tween 80k". It has been 
found that the addition of tween 80 at a eoncentra- 25 
tion as low as 25 parts per million parts of solution 
allows lens 16 to move Jn carrier 14 without stick- 
ing- larger amounts of the surfactant may be used, 
and for example, the weight percent ccncentratfon 
of the surfactant in the solution may be between 30 
5,0% and 0.01%. The surfactant may be mixed in 
any suitable liquid carrier, such as deionized wa^, 
to form solution 10. 

Preferably, the surfactant concentration in solu- 
tion 10 Is In the lower end of the above-givan 95 
range, and for example, tho surfactant oonoenira- 
tion may be betow fifty pares per million parts of 
d^nlsed water. Using the surfactant at this tower 
concentration helps to avoid, or to reduce, any 
foaming or bubbing of the surfactant in the solutfon 40 
and helps to reduce subsequently the surfactant 
concentration betow a predetenmlndd level. 

In addition^ preferably, solution 10 is conducted 
into recess 12 before lens 16 Is deposited therein, 
so (hat the lens is placed in the solution when the 45 
lens is placed in the recess. Moreover, prefarably. 
solution 10 is conducted into recess 12 and lens 16 
Is placed ttterein ^, and as pan of, an automated 
process and using automated equipmerU. For ex- 
ample, carrier 14 may be moved along a predeter- so 
mined path, and solution 10 and lens I6 may be 
deposited in the recess at first and second pre- 
detennined tocations, respectively, on that path. 

With a preferred embodimem of this invention, 
carrier 14 is used to transport lens IB into an 59 
inspection station, scfiemaiically shown at 22 in 
rrgui9 2, and to move the lens through that staStsn 
^'la the lens is inspected, in station 22. a light 



beam or pul^ 24 is directed fTom^ourco 26 and 
through the lane 16, and the light beam is then 
directed and fbcused on a screen 30 to prodtice an 
image of the lens llierean. Preferably, screen 30 
includes an array of pixels, each of which gen- 
erates a respective one electric signaf proportional 
to, or representing, the intensity of the light incident 
on the pixel. Those electric signals are then pro- 
cessed to determine if the Ions is acceptable for 
consumer use. Any suitable procedure may be 
used to process or analyse the eloetric signals 
from the pixel array; and. for instance* suitabte 
procedures are disclosed in copending patent ap*- 
pitcatFon Nos. 093.786 and OOS^I. the disclosures 
of which are herein incorporated by reference- 
After lens 16 is inspected, recess 12 may be 
washed or rinsed to remove, or at least substar>- 
tialiy reduce, the amount of surfactant in the re- 
cess. For exampie, the concentration of the surfac- 
tant may bB reduced to atxsut 3 x 10~^ g/mL Any 
suitable procedure may be used to remove suriao* 
tant from lecess 12. and for instance, acceptable 
procedures are disclosed in U^. Patem 5.080339 
and in EP-A-0 618 063. 

Various typos of lens carriers may be used In 
the practice of this invention, and Rgures 3 and 4 
illustrate a prsferfsd emtiodiment of canler 14 in 
greater detail. Canriar 14 includes a substantially 
planar first surface 32, and fonned within this 
planar first surface is bowl or recess 12. which is 
concave when viewed from the top of Uie canier. 

Within the bowl 12 are contained a plurality of 
ribs 34 that ara located near, but spaced ftom, thd 
center of the bowl. These ribs may be used to help 
hold lens 16 In recess 12 as deionized water is 
removed from the bowl 12. Preferably, the ^s, 
when centered in recess 12, does not make con- 
tact with the ribs, and instead the lens touches only 
the center of the recess bottom at a pdnt. With the 
embodiment of carrier 14 shown in the drawing, 
each rib 34 is 0-5 mm tong and 0.025 mm wide, 
and each rib 34 is k^cated 3.D mm from the center 
of bowl 12 and 64) mm from the end of its coinnear 
partner, 

T?ie radius of curvature, r, of bowl 12 Is larger 
than the radius of curvature of the ophthalmic lens 
16 to be piaoed therein. In this way. lens 16, when 
centered in bowl 12. touches the bowl at one point 
only, and the lens and bowl 20 do not have contact 
along an extended Bne or surface, which woukl 
create additional friction between the lens and the 
bowl and Inhibit movement of the lens to the center 
of the bowl. 

Ganrier 14 rruy be made in any suftable man- 
ner and from any acceptable nnaterial. For instance, 
the carrier may be fbrmed from polypropylene in 
an injection molcfing pnxess. Canier 14 is de- 
GcritMd in further detail in copending application 
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No. 995,607. the drsciosure of which rs herein 
Incorporatdd by reforenco. Ateo, a wide rango of 
types and sizes of ophthalmic lenses may be em- 
ployed in the present invention. For example, oph- 
lhafmic tens 16 may be a contact lens. 

While tt is apparent that the invention herein 
disclosed Is well calculated to fulfill the objects 
previously stated, it will be appredated that nu- 
nrterous modifications and embod'tments may t>e 
devised by those skilled in the an, and it Is in* 
tended that the appended claims cover all such 
modifications and embodiments as fall within the 
true spirit and scope of the present invention. 

Claims 

1. A method of positioning an ophtt^lmtc lens in 
a holder forming a concave recess, compris- 
ing: 

conducting a fluid solution containing a 
surfactant into the recess; 

placing the ophthalmic lens in the recess; 

and 

positioning the holder so that gravity 
toreos the lens into a predetermined position in 
the recess. 

2. A method according to Claim 1, wherein the 
concentration of the surfactant in the solution is 
about 25 partsAvtlllion parts of solution. 

& A m^od according to Claim 1, wheroln the 
weight percent concentration of the surfactant 
in the solution is less than about 5.0. 

4^ A method according to Claim 3» wherein the 
weight percent concentration of the surfactant 
in the solution is less than atxxit O.t. 

Su A method according to Claim 1. wherein the 
surfactant is tween 80. 

6. A method according to Claim 1, wherein the 
placing step includes the step of placing the 
lens in the solution in the recess. 

7. A method according to Clainf) 1, further includ- 
ing lhe step of reducing the concentration of 
the surfactant in the recess to not greater than 
£bout 3 X icr^ gAni of solution. 



lens into the predetermined position against 
said surface. 

ia A method according to Claim 9, wherein the 
5 positioning step includes lhe step of position- 
ing the holder so thai gravity forces the lens 
into a predetermined, centered position in the 
recess. 

70 11. A method of inspecting an ophthalmic lens, 
oomprising: 

providing a carrier having a concave ro 
cess; 

conducting a fluid solution containing a 
16 surfactant into the recess; 

placing an ophthalmic lens in the recess; 

positioning the carrier sO that gravity 
forces the lens Into a predetermined position in 
the recess: 

20 moving the carrier and the lens to an in- 

spection station; 

conducting light through the lens: and 
analyzing the light conducted throtigh the 
lens. 

£5 

12. A method according to Claim 11, further in- 
duing the step of; 

after the conducting step, reducing the 
concentration of the surfactant in the recess to 
ao not greater than about 3 x ItT*' g/tti\ of solu- 
tion. 

1& A method according to Claim 11. wherein the 
pladng step Includes the step of placing the 
35 lens in the sokition in the recess. 

14. A method according to Claim 11, wherein the 
weight percent concentration of the surfactant 
in the solution is less than about 5.0. 

15i A method according to Claim 11, wherein the 
concentration of the surfactant in the solution is 
less than about 90 parts per million parts of 
solution. 

16. A method according to Claim 15, wherein the 
ooncentration of tfie surfactant in Uie solution is 
about 25 parta/million parts of solution. 



GO 



A method according to Claim 1. wherein the 
fluid solution also contains deiontzed water. 



A metiod accorcfing to daim i, wherein the 
holder includes a surface forming the recess, 
and the positioning step includes the step of 
positioning tiie holder so that gravity forces the 
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(54) A method of poslttoning ophtMlmic lenses 

(57) A mofhodol positioning an ophthalrnlc lens In a 
holder (1 4) forming a concav© rec»5 (12). inducfing ihe 
steps of conducting a fluid solution contmning a si»- 
faetant into the recess, placing the ophthaimio lens (16) 
in the recess, and poGilianlng thfi holder so that gr«n% 
foreea the lens into e predetermined position in the 
recess. The carrier and the tens may then trans* 
portoi to a lens inspection posSUon, where the lens may 



be injected to doternilne if ft is acceptable for con- 
sumer Mae. Ttie eurfaoant reduces Iho frtdion and the 
rydrtsphoWc attraction between the lens a)d the surface 
of the holder forming the recasSi helping to insure thai 
theiensispuUed into the desired, pradetermined posi- 
tion in the rece&s. 
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